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(54) CONTACTLESS TYPE TONOMETER 

(57)Abstract: 

PURPOSE: To improve the reliability of the intra-ocular 
pressure value to be calculated by displaying at which 
point of a light quantity change curve the intra-ocular 
pressure value is determined together with this light 
quantity change curve. 

CONSTITUTION: The reflected light for detection 
reflected by the cornea C is reflected from an injection 
nozzle 1 7 through a half mirror 25 to this half mirror 25, 
is reflected to a reflection mirror 51 and is imaged 
through a diaphragm 52 at a light receiving sensor 53. 
The quantity of the light received in this light receiving 
sensor 53 increases with start of the deformation of the 
cornea C and the max. light quantity is received when 
the cornea C attains a prescribed flat state in the light 
receiving sensor 53. Further, the quantity of the 
received light decreases as the cornea C is recessed by 
the air, by which the light quantity change curve is obtd. 
The point of the time of the max. light quantity is 
determined as the time of the prescribed flattening and 

the intra-ocular pressure is determined from the pressure of the air of this time or a physical 
quantity having a correlative relation with the pressure. The intra-ocular pressure value and the 
light quantity change curve are displayed on a screen 28 of an image display means by an image 
processing circuit when the intra-ocular pressure is determined. An inspector judges the 
reliability of the resulted intra-ocular pressure value by checking the light quantity change 
curve. 
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1 

«*fctf^R£, S»Ea«ES"K€rftfrtT«ttaB«*RftR 

{fcffi«£:*e&T* fflrE*»*ft:ftiBJc*^€rWffi*«iR 
ftR©BfJB*»^**»TR£E&JMJ'r§JWH^Ri:, 
(»E * U *R J: D *» 6 n&ft**{fc ttH ft * 
«*^Rt, 

»E#fflSnfcfl8E**RftRo»f3t*»^S«'rv- 
^ SttE*«*ftft«K:»**1tTtttB«**R±fc* 

HAREM*. 

e*tB^R»tt»»R^R^ 6 t> <t fcttE 

1 KE*<B#»Hj£RJEtl-. 

[»*B 3 ] ««3t*&«*RftR«ci8:«'r sa»* 

Rt, »E**RftR^6(OttEW3e**<OSW*S2 
#-r*S3K¥R<>:, MEWfi3e*©»E**RAR^6 

RftRfc»««**fl'»TJWB«llkRftR««»S-e:S 
m»#^J£<h, d©«»*#*RfcJ;0«[E**Rft 
R**»«#fct*oMESBK^R©B*«ft:K:*^€r 
RfiRttRAR0!>0f«X»ja[««»TRfiE«l|[ffl-r«^ 
Rt*«A, 

MEIVU^RHU JBl©W*ttfc±D*a6fcRER?R 
RftR<0Bfje*»ja©RE«*«BfjeR*iBA*»^t 
«, » 2 ©SiJIW&Kicfc 0 Me«tttRARO0f£X«A 

[0 0 0 1] 

t * o*«RftR©*»ttR*3e*eafc*ffl-r * £ t t 

«*RORESS»^J»«TWfiT«f-5<fc3fcl/»: 
JNBH3REfffc:Hrr*. 
[0 0 0 2] 

[a*ofifS] #j»«aR£Einctt, mmm 

fca&©»«*trftW*Rt, *0ARfc3fc*fc«Rl,T 
[0 0 0 3] Z<Dtt<D#m*XKtEttt** *<D§m9t 

*ftW'^R©-«S«l«'rsn-^yyi//-f F£f£»j 



(2) #W8- 1 9 6 5 1 1 

2 

mmmomtKDmtiz^rmi tzm-xsizEmz 

[0004] tc^T, h i te*-r«fc 5 tc, ^ncte, 
»«<z>*HiR»ii[«ttHtAf£aE«sn3&:^ aunt i 

*raRr*3i;:«»3n (ant 2#$o , a«o»w 

70 MR) o 

[0 0 0 5] ftT, fll«©lfcfflffi*3»«SEK:*lB-r* 

nnt3, 1 4T^£-o\znmc-t}mt?z.t\zu 

Z> 0 com, «RC^^OS»3t^co3t*«> ^O^^ 

[0 0 0 6] ft«<0£E*B»IB©jRafcfPoTH 

C^RT«R©fceo»*«C*fl'tf^RW©ffi**i:* 
*R(ORJBE«a:CDlWfe:ttfflHH«*«*^©T, 
|»*D#tE-£«D * ii€fOJEE*«fi:ffi«P<DBE 
£©JSE#RP0#&Rfl£«tIOP#* 

[0 0 0 7] 

^ -r&oizm, &^m<Dt£Mzytmmtmm\zMfr\<>%L 

W5~ 5 6 9 3 0^ffi{ZfH*CO#S«SiSJEttT 
OPfcW^SJcStcLT^S. (EI 5 MS) 

50 ttfc^frtsiv^raH^s^fco 
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3 

[0008] mmmzuzt, ftrntmrniz^ 

V>* *-<0&g>, #W5 - 5 6 9 3 0% K «W^/^1 
[0 0 0 9] H6», SSaBffiKCD**«ftffi«D&^b 

[0 0 10] *fc, #»j»S»£E»Ttt, »6*X 

[0 0 11] Ltf»U ft»S*«-r*O^TttftaiO£ 
IBtt * It & £ ^ o mttfitb o &o 

[0 0 12] *§zw\$z.nt>(Dmm*M8:V, 

*fflSn*IRE«<0««tt&|fl|±$ii:*2:tSBBt-r 
[0 0 13] 

ft m& b <dkm?£ a t , 

»3tt*««R#^a&, WE««**et»tTIWB* 
W**»jftft^v-^S»E3fe««fl:ft«lc»*:a-& 

T»Ea*#a±Jc»3Rs-&*T-^a«^aft«^* 
[ooi4] »*«2<D»wtt, wm^~z*m 
wsnr^st*^ «rEJfw*a»WE»»^a^e» 

co#Sjfif $g ft fe <h fcttEHEttftnfcfttt * * 5 fc»S6 

tools] zb\z, m?m3<Dftmt. 

»Eaffi**os»*ftS3fr*S3e^a^, utere 
je*©wE*«KftBi^&cDE»3ie&a3e^afc*rt-r 



(3) #1^8- 1 9 6 5 1 1 

4 

E*«WBftiisje»*ii , s»**ft*at, 

3t^aoffl**ftlc*^*«fE**IRftil©Bf^»^ 

s**TiRffi*j|[tai-&»(fl^atft«*, tatB^m^ 

a«> Sg l ©Wfc&ttfc* O^ftANBtfeKKftKoffi 

«*ttfc±D»E«*»ft*<D^*»ja&awi-«ii 

[0 0 16] 

[0017] H7 (A) RZfmSlZ^X, 10IM 

m <d mm s m * e \zwer z> innsm, 

ffl) MS^«MK«, 3 0ttWWEC75 
^ > hM^S^t^. 77^f ^ > hMf m 4 

o \mmm e \z Mr s remgM &«ffi*r s 7 * > h 

[ooi8] B&mg«%¥$i ott, Rraftsmwr 
sled ii, k>*-;h2, ^im^mMhR-om 

3, aU^^>XH, 5 1 5, 

/1-M7XI6, ft«*f*ffl©«»yx;n 7 (nts 

[0 0 19] LED 1 ljfeSffl#3n&tt»B*fcfc* 

t$ntA-757-i 5fcK»$n^a, 

40 [0 0 2 0] MBSSB«**¥* 2 0 tt, M^^^ffi t 

SSM7X2 3, fV>A-«7X16, A— 7 3 
7-15, nmV>X2 4, /W5 7-2 5, 
>X2 6> CCD^^72 7&W 0 
[0 0 2 1] **feBREfcTK»$*lfcLED2 
*»E«3tt«, ^7X2 2, 2 3Wft>n-«7 
X16, 5^1itTMftk>X2 4 iC 



-101- 



5 

[0 0 2 2] CCD^^72 7fcJS«Sn&*»S«* 

(B) ^^rl/HM (lf«^¥S) 

<£>jljffi 2 8 {cMBSr^^E ' a*«^£ns. *&, PM2 
8fctt, 77>f ^ > hxy 7 2 8 amfil:6*S* 

[0 0 2 3] 7^*>b3fclfl#3t¥*3 014, 77-f 
^>h«^ffli:IRJEE«ttHffli:fc*fflSn*LED3 1, 
3>r>^^>X3 2, 3 3, WP^D34, ft|gC 

7-15, ft>A"W7X16> 

[0 0 2 4] LED3 l3^6Bmt$n&iS#^3KB, 3 
>T>f-l/>X3 2, 3 3, tf>7}>- 

;i/3 5saaur«[«rt!i7Y^-i 3tcst*£n, 

^-1 5(CJK»Snfc«> ft>A-M7X16^1 

[0 0 2 5] «RCTEtt3nfcftRE»3fc* 
14, im«**3tt¥*2 OfcitK ^7X2 2, 2 3, 
1 6M[:/W7^7-1 5€ri3lifibT*r»U>X2 4 

S3H>fc«> »«W'>X2 6C i fcoTiBttSnTCCD 
#;*72 7(C^#$nTliiffi2 8£«B«2 8b^« 

[0 0 2 6] *&#J4, 8lg&&2 8 b^77^>MU 
72 8 a|dA^J:^lCg@*#:^3*7C»^^»$ii- 

77^ *>h&irnT^z>m&\z\$, »2 8b 

■T^£*#fc««i««2 8 b#«**<&oT77<^> 
hX'J7 2 8 aj^6IM5. £tlK:£0, «#«77 

[0 0 2 7] 77<^>h^Mf«40H 
^J7X2 2?5^A-7^7-2 5 fc£S3fc3«*£#ffl 
»«l/>X4h M#57-4 2, A*— 7 
^7-43, ^D44, 4 5, 33frfe>*M6, 4 7^ 

[0 0 2 8] AKlCTfKlt^nfcT^-f ^>hKJ*3t* 

X4 i tc#^n, <e«u>X4 i«$n-3^if$ 

7-4 2 fcS3*3ftTA-:7 5 7-4 3K:J;D-^<7)-^ 

*m»L j t<Dm<D—m&Rmzti% a A-757-43 

^It;c77-f^>h K lltt D 4 4 ft STg^ 
M?sfttc77^*>h S W3K*BK 0 4 5 £«T»frfe 



(4) #|?8 - 1 9 6 5 1 1 

>1t4 7tc««sns. 

[0 0 2 9] ^)tt>ii-4 6, 4 714, ftBtC#»IEf£ 
WB««c*« t%\zT 7-Y * > hKirattP^-rsa 

tt, 3&D44, 4 5Ml/(C^ir>it4 6, 4 7}^ 

*t>^4 6, 4 7t4, &^{CAW^n^77<^<>h 

10 

[0 0 3 0] g3frfe>1J*4 6fcA«-r**«ft 

al^^K $3ft-fe>*4 7lCA»M"*3e«fti5k^t 

r= (0-a> / (/3 + a) 

tBfc**. 2KO»^ 3HUfcrKJ:D*fflftffoT^* 

[0 0 3 1] iB2 8IClt S*t>*4 6, 4 

7 o&ftvmizm^Tftmmmmtkrt- 2 8c at^js 
**an, ::o!>fp«iBiiBi^-2 8c©«aftRnes 

[0 0 3 2] tfJA.fi, PJM2 8tC, 77-f *>hXU7 
2 8 atW«fcbTff»BllXU7 2 8d^^$ 

iEfP»El«rt^feSt#tC«^ftlE*B»A-2 8 c# 
30 ff»IB(iXU7 2 8dftR:«Mtt-**Sa:aO, «Eff 

2 8c timmmmx u 7 2 8 d & s J4^mr^$ 

^ICte, IS® 2 8IC "TOO CLOSE" ^COfH^ 

[0 0 3 3] ffi^r, S3frfe>1*-4 6, 4 7 1:^577^ 
j*>MfttM4, #ir>^4 6 > 4 7 ©3fc*&*#fcHfr5t3fc 

4, 4 5±T<077-f ^>h«C<J;«)«co»#fcJ;53t* 

4 o wmm\ZTi>± > h u y ^-r *s«^fc«, 

-fc^Sfc^, i;077i'^> h^m^iE^|{cff 3 c: i 

[0 0 3 4] ARS»tttU%^5 0», *A-^7X 
2 2*6/W55-2 5*-C©*3t*«»i:, Sit 5 
7-5 1, ^0 5 2, ^3t-fe>^5 3SWtS 0 
56? [0 0 3 5] §3teir>-tf-4 6, 4 7JCJ;D77-f 
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mzsiz^mmmo^j^mm^n^t, a^sirrsa 

LED 3 1^6ftKCfcWW'-C«ffl3td«lfU#Sn*. 
[0 0 3 6] ClC0lBC0*m3ttt, H8K:^r£5K:> 7 

3 3, la^D34, tf>*-;l/3 5, »«»H7-f;V 
^-13, 3'J^-^1/>X14, 1 5, 

[0 0 3 7] ^LT, ftlBCTB^SnfcttfflEW:* 

5 7-25 fcElfStU E*f5 9- 5 1 
[0 0 3 8] ^Hr>-y-5 ft!RC(B£JBW*&£: 

[0 0 3 9] 3C««ftft«0**3t«»jft*Bf5e«¥» 

[0 0 4 0] HE3^*86 6*aSt, B«ffll!HISGfc«t 
00 7 (C) Jc^dns^ifclBEEIti:*©***^ 

tt^K^*5^&W»fr«. M&fck 0 9 (A) <Dm\z 
\Z-9 a 1 ^-^©MttffilDT^n^iStt^iS 
<, (B) <0<k3fc«ft<Dfc:-?a 1. a2 ( a 3*rt< 

[0041] mi oimmv^fom^VT^x^vy 
o i ifimm <D«-&«fca*a*nTv^. si i 

tt:/y 0 lfcJ;D«3ai8**^U>*-fflttl 

0 1 aldffl*b&j|8*Tf*D, ^U^-«I10 

1 a [CttflgJBE® 1 0 2 fc3K*J6fcflrtRDjWB#0 I D t 

mzm^nx^Zo i^u «±©±-5fc3fc**ffcffl 

£ iS^f 3CDT&£cblfm£ nfclRE«t#«IE L < T 
[0 0 4 2] H12tt, HBF2 8 fc*«fl;ffl«D£# 
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[0 0 4 3] H13I1 HI 2CD«*7 0*&W}Ltc& 

2 0X-fy? <fe*36rW©*-V^*-») 10 3, 1 

J)C«IflllHjj»6 OtCX^^tl^a CI ©UK 9QV«ffP@K6 

7 0^^W«*[rJ «Ht*«i) K»»*lirr*. do 
K> £©*«7 0<D»fttt, H^SK"r»J|[#J»EIB6 

^jS^OitU PM2 8fc*5R3n&»BE*«M'* 
[0 0 4 4] Ife^oTv ««WB2 8Ci^nfe 

[0 0 4 5] ft, ff^»ftlD^1-§-M^^ 

[0 0 4 6] *fc*«K<0»2(Oj8ll#!&«lWT«. 
ft, 1 ©3lJfi0» i: R 

[0 0 4 7] HI 4 CO (A) ttiE#»ffi 8mm 
Hg) ©AB&W3eUfct€r03iaBEfl:ft«DS*b, H 
140 (B) BKBJEE (#J*.tt3 5raBg) OAIB&B5S 

30 [0048] 11 40 (A) fc*»SDittJie«3Cfl:ft 

ffl«^;VX©JB£*P 2£&£tC^»0&fl*fCJ;D (SI 
©ad(3EffcJ:D) lOP2*»ffl$ti5. 
[0 0 4 9] -iH-Ha«»«fccl;DD 

*0, jE*Hffifc*^Ttt, I OP 2^8MffiflitUT® 
M2 8fc*^i*So 

[0050] mmzmmmnm-s mi 4 (b> > t>, 
m$n, z - ^6P4**»4i»©s*fc<fco 1 op 2 

* j&lltttiSn*. I OP 2 ' >3 OmmHgtf)*^ 

tt, I OP 1 * ©fi£iffit(i:ltlffl2 8 \zm^ 

unit s«»BEa)»'&tt, fs&im&oawttez 
^ cDsa^Bii^^fcse), 1 op 2 " M<nmm 
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[0 0 5 1] IOPl§8fflt^IOP2SSffl 

■r*j&tt, g@^atei/>> ? ^mx-r^5 i i o 5 (hi 

0(b)) co««tcj6Da^$i*"Tt>J&^U BM2 8C 
HI 4<DP77\zm%*f2>*>0%&7X%^ /WHO 

2ox^^io6, i o 7 m%mmvT&m\zH m 
mm) , l mmm) m^n^m^^^^^izv 
xh^K bio*, jf^g-fxf^^wM 

(A) ttjE#Kffi fc CI8«IT^Sn-5Zj«^6*ae>6 

nzDmftZjsttbztirz i op i# o wt^sn 

TV>*. X, *H3&S8«cftEbTZ/SC3^6**fcIO 
P2^ () &b©«ft*l 8mBgT*SCi:S»6U8e) 
T^«. (B) l£XHEEIB®tt£IBS'?, «#ST 

^n$DB'^5*»ftIOPl ' ^ 0 &L<7)$te 
fig 3 SnnnHfeT&^rt^^SJc^fc^^TV^o 
[0 0 5 3] 

«ffi3K*s*«kKftRjc:j9»'r*a«*at, me 

*at, WE»€**o«fE«*IRft«^SOKi«t& 
*3K*afc*rt**»l3^*fc. ifflEBtftKfcRfcSt 
K«i»«»tfT«[E*ttlHftBl&^^1i'*««R»^ 

at, ttEa«&*€f«»Ti(rE«*»ftR&*^** 

fct*o«»Ea*^a©ffl*^*63HK<fc««** 
»T> ME***ftft«fc*^*ME«*BftK<z>Bf« 

RK:J:D*»6nfc*«*flS*»***'r****a 
t, WE»ms*ifc»E««IBftK©BfJE*»jft ! &*'r 
SWE5K««ftfta»C»KS*TMEa«^a± 

[oo5 4] T^^t»> 3K«Eftffi*©tirnoja (ft 

s fc*u»r -r £ c t *fsriB t & ^ &. 
[0 0 5 5] »*«2<osgwtt, Mfe-T-^^m 
E*«*ft:tt»cD*^a±T^»$'&«»»»^a^lS: 
H-snrvi-BtftK:, «rEJWi¥attttE»»^a^& 



(6) #1^8- 1 9 6 5 1 1 

it? 

[0 0 5 6] »*«3 0»t 

Rft«fc:iwr«ta»¥at. wE**i8ftK^&ow 

*®MfE«ttl8ftK^&©SW^*»K*aK:36W-r* 

a#ft¥*£, «rE*«W8ftKfca«&«fr#»T«E 
it*IRftil«*»$«&S»«i»:#^ai:, rcomwctf 
*Bfc«fc 0«fE*»RftK**»S«fci:#©M[E«3K 

14, *l©j(W*ttfc^0*»fcME«E«l8ft«coW)e 
*«K: J: 0«[E**IBft«<oWfe*»j«&jlWt"S*dE 

[0®CDffi#^KM] 

[HI] «***»»«p©««ttBft«^ & OEM*©* 
[H3] »**€Tft»l»©«ftKftK^6©K«M£©3ie 

(c ) tt (a) ©*** £ « £ #S*SCHBJBEffl- £ 0 ft 

[0 8] ®7ic^ufe*»«is;iBm»©^fflKMHT?* 

40 [B9 3 (A) , (B) K#*&fcia«©RgiBT& 

[B10] (a) «i7^L/c^§M^«i^ 
flBJB£»©8lWB* (b)tt(a)©«Wfc*:RWHT*S. 
[Hill] H 7 KwUfc3Wi!KKEE»K: ££9J£ieJg 

[012] Ji^Wtc^^s^n^-piH^co^M^ 

[HI 3] HI 2\Z7KVtcm^m&*mT-?-2 (M 
«) S»ft3*fct*<Z>KWHT?**. 
50 [HI 4] £*^©Afc»^©A©**»fcfc»r 
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l¥8-l 9 6 5 11 



11 

[HI 5] (A) ttjE*IB£E0A«!)3t*tt«W»&«E« 

ssrssais^u (b) \mmm<DA<D%&&it$im 

[HI 6] CO»KC**>5#J»«a;H£E«-©W»|5l» 



12 

1 1 -LED GO&W 

D, D ' -3tME<fcft« 
Dm, Dm' 



[HI] 



[H2] 



[H3] 





[H6] 




[HI 1] 



[H7] 



35 33 32 



( A ) 



Ni- 





kola 
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(8) 



#M¥8- 1 9 6 5 11 




(9) 



#W¥8- 1 9 6 5 
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